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Abstract
Background: The use of short screening questionnaires may be a promising option for identifying children at risk
for depression in a community setting. The objective of this study was to assess the validity of the Short Mood
and Feelings Questionnaire (SMFQ) and one- and two-item screening instruments for depressive disorders in a
school-based sample of young adolescents.
Methods: Participants were 521 sixth-grade students attending public middle schools. Child and parent versions of
the SMFQ were administered to evaluate the child’s depressive symptoms. The presence of any depressive disorder
during the previous month was assessed using the Diagnostic Interview Schedule for Children (DISC) as the
criterion standard. First, we assessed the diagnostic accuracy of child, parent, and combined scores of the full 13-
item SMFQ by calculating the area under the receiver operating characteristic curve (AUC), sensitivity and
specificity. The same approach was then used to evaluate the accuracy of a two-item scale consisting of only
depressed mood and anhedonia items, and a single depressed mood item.
Results: The combined child + parent SMFQ score showed the highest accuracy (AUC = 0.86). Diagnostic accuracy
was lower for child (AUC = 0.73) and parent (AUC = 0.74) SMFQ versions. Corresponding versions of one- and two-
item screens had lower AUC estimates, but the combined versions of the brief screens each still showed moderate
accuracy. Furthermore, child and combined versions of the two-item screen demonstrated higher sensitivity
(although lower specificity) than either the one-item screen or the full SMFQ.
Conclusions: Under conditions where parents accompany children to screening settings (e.g. primary care), use of
a child + parent version of the SMFQ is recommended. However, when parents are not available, and the cost of a
false positive result is minimal, then a one- or two-item screen may be useful for initial identification of at-risk
youth.
Background
Although depressive disorders are common in children
and adolescents, many depressed youth do not seek or
receive either psychiatric evaluation or treatment [1-3].
Without effective treatment, depression can leave chil-
dren and adolescents with psychological sequelae that
increase vulnerability to recurring depressive episodes,
impaired occupational functioning, and lowered life
satisfaction [4-6]. Accurate identification is an important
first step toward providing appropriate intervention for
youth with a depressive disorder. Indeed, the U.S. Pre-
ventive Services Task Force recently updated their
assessment of the appropriateness of screening for
depression in adolescents 12 to 17 years-old from
“insufficient evidence for or against” in 2002 to recom-
mending screening where systems are established to
ensure accurate diagnosis and provision of psychother-
apy and follow-up [7]. In a community setting, screening
can be challenging given limited access to mental health
professionals and the costs and time involved in
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administering comprehensive assessments such as a
structured or semi-structured diagnostic interview [8,9].
Screening questionnaires for depression provide an
alternative way to identify at-risk youth, as they can be
completed in a brief amount of time and can be admi-
nistered to large groups of individuals simultaneously.
Commonly utilized self-report depressive symptom
scales include the 27-item Children’s Depression Inven-
tory (CDI), the 30-item Reynolds Adolescent Depression
Scale, and the 33-item Mood and Feelings Questionnaire
(MFQ) [10-12]. Each takes approximately 10 minutes to
administer. An abbreviated, 13-item version of the
MFQ, the Short Mood and Feelings Questionnaire
(SMFQ), was developed as a brief instrument to evaluate
core depressive symptomology in epidemiological stu-
dies of children aged 8 to 18 years [13]. The SMFQ
takes five minutes or less to complete and can easily be
scored on the spot. Parallel versions for parent and
child are available. Although one study examined the
validity of MFQ in a mixture of children from clinical
settings and the community, most studies have been
conducted using clinical samples [14-17]. Further, the
validity of the SMFQ has been evaluated in only one
sample of children recruited from pediatric clinics, one
sample of detained adolescents and in one small non-
clinical sample of twin pairs [13,18,19].
Furthermore, recent studies on depression in adult
samples suggest that screening instruments containing
two items that assess depressed mood and anhedonia or
just one item assessing mood bear comparable psycho-
metric properties to more lengthy screening measures
[20-22]. For example, in a sample of primary care
patients, a screen consisting of two questions, one about
mood and another about anhedonia, exhibited psycho-
metric properties identical to or better than those of the
Zung Depression Scale [21]. While very brief and accu-
rate depression screening tools would be of great value
in epidemiological surveys as well as in clinical settings
and community-based screening programs, the validity
of a very brief one- or two-item screen has not been
adequately explored in children or in community sam-
ples. A one-item screen used in a national population-
based survey to describe trends in depressed mood
among adolescents - the Youth Risk Behavior Survey -
was found to have moderate test-retest reliability
[23,24]. However, the validity of this screen compared to
a criterion standard has not been evaluated. Assess-
ments consisting of only one or two items from the
SMFQ might good candidates for a very brief screening
instrument. Confirmatory factor analyses have observed
strong unidimensionality and high internal consistency
for the SMFQ in community samples which suggests
that one or two items from this scale may be adequate
to detect a depressive condition [25].
This current study examines the validity of the SMFQ,
as well as that of very brief one- and two-item screens
using questions from the SMFQ. The study is conducted
in a large, school-based community sample with strong
representation of African Americans, Asian American/
Pacific Islanders, and European Americans and uses the
results of the administration of the Diagnostic Interview
Schedule for Children (DISC) depression module to
child and parent as the criterion standard. The study
compares the sensitivity, specificity, and AUC of three
versions of the SMFQ that differ by reporter (child, par-
ent, combined).
Using items from the SMFQ, we also assess the valid-
ity of two shorter screens: 1) a two-item scale consisting
of the depressed mood and anhedonia items, and 2) a
one-item scale consisting only of the depressed mood
item. We also address the question of whether there are
conditions that might warrant the use of different ver-
sions, based on the situation and the accuracy of the
specific version of the measure.
Methods
Participants
The sample consisted of 521 sixth grade middle school
students, aged 11 to 13 years, who participated in the
Developmental Pathways Project (DPP), a longitudinal
study of co-occurring and non-co-occurring depression
and conduct problems. A two-stage sampling approach
was employed for DPP. First, a universal mental health
screening was carried out with sixth grade students in
four consecutive years (2001-2004) at four Seattle-area
public schools which were chosen as representative of
the Seattle public middle school population [26]. These
schools are located in four distinct geographic and
demographic areas within Seattle and together have a
racial/ethnic distribution that is nearly identical to the
total enrolled population of the school district. Students
who had a third grade reading comprehension level or
higher were eligible to participate. Of the 2,928 eligible
students, 2,188 (74.7%) completed the mental health
screening which included the MFQ and the Youth Self
Report (YSR) [27]. Details of this screening procedure
have been described elsewhere [28].
For the second stage of sampling, each year following
screening, a random sample of students, stratified by
their scores on the MFQ and YSR externalizing scale for
conduct problems, was identified for participation in the
longitudinal study. Screened students were first assigned
to one of four groups based on their screening results:
high depressive and high conduct problem score (CO-
OCCUR), high depressive and low conduct problem
score (DEP), low depressive and high conduct problem
score (CP), and low depressive and low conduct pro-
blem score (NEITHER). These groups were formed
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using a cut-off of 0.5 SD above the screening sample
mean for the SMFQ and the YSR externalizing scales.
Three students who were missing all information from
the externalizing module of the YSR were excluded. Stu-
dents who had been screened, who had at least one par-
ent who could speak English, and who were still
residing in the district, were eligible for recruitment into
the longitudinal study. A stratified random sample of
807 students was selected for longitudinal follow-up
with students scoring high on depressive and/or conduct
problem scores sampled according to a ratio of 1:1:1:2
from the four psychopathology screening groups (CO-
OCCUR, DEP, CP, and NEITHER, respectively). Because
the ratio of these groups was approximately 1:1:1:6 in
the general school population, this sampling approach
yielded an over-representation of children in the CO-
OCCUR, DEP, and CP groups. Oversampling of children
with elevated psychopathology scores was carried out to
increase the likelihood of observing depressive and con-
duct disorders over the course of the longitudinal study.
Of those selected, 521 students and their parents/guar-
dians (64.6%) consented to participate. Among students
who declined participation, there was a greater percen-
tage of Asian American and a smaller percentage of
non-Hispanic White children compared to those who
enrolled. However, the enrolled and non-enrolled stu-
dents were similar in gender composition (proportion of
males: 52.1% vs. 47.9%; p = 0.49) and mean SMFQ
scores at screening (5.9 vs. 6.1, p = 0.68).
Participating students and parents/guardians received
an in-home interview administered by two research
interviewers who had completed a 16-hour training con-
ducted by DPP investigators. Interviewers were blind to
the psychopathology risk group status of the students.
The Institutional Review Board of the University of
Washington reviewed and approved the study.
Measures
The data used for this analysis were collected during the
baseline interview of the longitudinal study. Students
were administered either the 33-item child version of
the MFQ (MFQ-C) (n = 483) or the 13-item SMFQ (n
= 38), and the child’s primary caregiver completed the
34-item parent-version of the MFQ (MFQ-P) to evaluate
the child’s depressive symptoms over the past two
weeks. Lay-administered structured diagnostic interviews
were then conducted with each child and parent using
the computerized version of the DISC, version four [29].
The parent and child MFQ and the parent and child
DISC were administered within a single two-to-three
hour period. For both parent and child, the MFQ was
always administered before the DISC. Students and par-
ents were interviewed in separate rooms to ensure priv-
acy, and study responses were kept confidential.
SMFQ
The 13 items of the MFQ that comprise the SMFQ
focus on affective and cognitive symptoms, including
one item pertaining to low mood (I felt miserable or
unhappy) and one item addressing anhedonia (I didn’t
enjoy anything at all) [13]. The informant rates each
statement as 2 (true), 1 (sometimes true), or 0 (not true)
over the past two weeks, yielding a maximum total
score of 26. The developers of the SMFQ found it to
have good internal reliability [13]. In addition to total
scores for the child (SMFQ-C) and parent (SMFQ-P)
versions, we also calculated a combined child and parent
score (SMFQ-C+P) by summing the two scores. Daviss
et al. found that the summed child and parent MFQ
score demonstrated moderate to high criterion validity
(.89) for discriminating 7 to 17-year-olds with and with-
out major depressive episodes [14].
Brief 1- and 2-item screens
For this study, we extracted the low mood and anhedo-
nia items of the baseline SMFQ to constitute the two-
item screen (maximum total score of four). To derive
the one-item screen, we used the low mood item alone
(maximum total score of two). We selected these two
items because they are present on the MFQ as well as
other brief depression screening scales such as the
PHQ-9 and CDI, and anhedonia and/or depressed mood
(or irritability) must be present for a DSM-IV diagnosis
[13]. Furthermore, these symptoms show high stability
amongst depressed youth [30,31]. Although irritability
can be substituted for depressed mood for a depression
diagnosis, we elected not to use this item in the brief
screen because it is not present in the SMFQ and a
number of participants in our study only completed the
SMFQ.
DISC
The DISC has been commonly used to diagnose depres-
sion and other psychiatric disorders in epidemiologic
research [32-35]. The DISC has acceptable internal con-
sistency, test-retest reliability, and criterion validity, and
the computerized version of the depression module has
been shown to have high agreement with physician
assessments of depression [36,37]. Interviewers for this
study completed 8 hours of classroom trainingand 5
hours of field training before administeringthe fully
structuredcomputerized version of the NIMH Diagnostic
Interview Schedule for Children (DISC-IV) from one of
the project investigators who wascertifiedto train by the
Columbia University DISC Development Group. In
addition, quality assurance checkswere conducted by
project leadership, and feedback was given regarding
adherence to study protocol. Interviews were scored by
computer, and for this study a positive diagnosis of
depression for the previous month was assigned if a
child met full symptom criteria for major depressive
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disorder, dysthymic disorder, or minor depression as
specified in the Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-IV) [38].
Although minor depression is not currently a clinical
diagnosis per se, its criteria are presented in the DSM-
IV as needing further study, and the consequences of
this condition are severe as suggested by its association
with poor functional outcomes, increased utilization of
health services including psychiatric treatment, and a
highly increased risk of future major depressive episode
[39-42]. Minor depression was defined as the presence
of between two to four depressive symptoms for at least
two weeks with at least one of the symptoms being loss
of interest or pleasure or depressed or irritable mood. In
prior studies a one-year time frame has been used to
assess criterion validity [13]. We chose to use a past-
month diagnosis because it more closely reflects the
two-week reference period for the SFMQ. For this
study, a combined child-parent diagnosis was ascer-
tained where a positive diagnosis was reported for any
one of the three depressive disorders when self- and
parent-reported criteria endorsements were combined,
such that if a criterion received a positive endorsement
by either child or parent, it was considered to be pre-
sent. Compared to child- or parent-report alone, the
combined child-parent DISC diagnosis has shown higher
sensitivity and higher concordance with clinician-based
assessments [43,44].
Statistical analysis
Two-component weights were developed and applied to
all analyses to account for over-sampling of students
who screened high for depression and conduct problems
and to make the sample demographically similar to the
Seattle public middle school population with respect to
gender, race/ethnicity, and educational program status
(e.g., regular, gifted, special education, English Language
Learner). The first component was a sampling fraction
weight that was equivalent to the inverse probability of
being enrolled based on the four psychopathology
screening groups (i.e. number screened in each category
divided by the number enrolled in the longitudinal
study in that category). The second component was a
post-stratification weight that accounted for differences
in gender, race/ethnicity, and educational program sta-
tus between the screening and longitudinal study sam-
ples (i.e. percent of screened students in each gender/
racial/school program category divided by weighted per-
centage enrolled in each category). These two weights
were multiplied to produce the final weight for each
individual and applied to make the estimates of scale
validity more reflective of the screened population.
We compared demographic characteristics and SMFQ
scores between those with and without a DISC diagnosis
of depressive disorder using c2-and t-tests. The validity
of depression scores from the SMFQ-C, the SMFQ-P,
and the SMFQ-C+P were assessed against a criterion
standard of the combined child-parent DISC diagnosis
for the previous month. This method was used to evalu-
ate the full version of the SMFQ, the two-item screen
assessing low mood and anhedonia, and the one-item
screen assessing low mood only. To examine the validity
of each screen vis-à-vis a DISC depression diagnosis,
sensitivity (the proportion of participants classified as
positive by the criterion standard that screens positive)
and specificity (the proportion of participants classified
as negative by the criterion standard that screens nega-
tive) were calculated. Receiver operating characteristic
(ROC) curves were generated by plotting the sensitivity
against 1-specificity, across a range of SMFQ cutoff
values, and the area under the ROC curve (AUC) was
calculated to assess the accuracy of each screening
method against a DISC depression diagnosis. AUC mea-
sures the ability of a screening tool to correctly classify
individuals as having a health condition or not. Scores
can range from 0.5 to 1.0, where 0.5 indicates an unin-
formative screen, and 1.0 indicates a perfect screen. In
this paper, we interpret an AUC of less than 0.7 to have
low diagnostic accuracy, 0.7 to 0.9 to have moderate
accuracy, and greater than 0.9 to have high accuracy
[45].
We evaluated the sensitivity and specificity of the
SMFQ, as well as those of the one- and two-item
screens, at the nearest cutoff score where sensitivity and
specificity intersected on the ROC curve. This approach
has been used in prior methodological studies to select
a suitable cut point [19]. In other screening applications,
contextual factors such as the clinical implications of
false positives or the availability of follow-up resources
will influence the decision as to whether to maximize
sensitivity or specificity.
c2 and t-tests were conducted using Stata 10.1 (Stata
Corporation, College Station, TX) and weighted sensitiv-
ity, specificity, and AUC estimates were calculated using
the R statistical package (R Development Core Team,
2009). To estimate 95% confidence intervals for the
weighted AUCs, we used a custom program using non-
parametric bootstraps (details available upon request).
Results
Two-hundred seventy-two (52.2%) males and 249 (47.8%)
females participated in the study. Of our 521 participants,
43.9% were European American, 25.8% were African
American, 25.9% were Asian American, and 4.4% were
Native American. The mean age of the sample was 11.5
years (standard deviation (SD) = 0.5). Of the 521 children,
507 (97.3%) had a combined child-parent DISC assess-
ment for depression. For the past month prior to the
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assessment, eight children met diagnostic criteria for
major depression (1.2%, weighted), 16 met criteria for
minor depression (2.0%, weighted), and seven met criteria
for dysthymic disorder (1.3%, weighted), for a total of 31
(4.6%, weighted) meeting study criteria of any depressive
disorder. Of 507 children with a DISC assessment, 499
(98.4%) children completed all items of the SMFQ-C, 490
(96.6%) parents completed all items of the SMFQ-P, and
482 (95.1%) had a child-parent total score calculated. All
507 child-parent pairs with a combined DISC assessment
completed both the mood and anhedonia SMFQ items.
Data were available from the universal mental health
screening from which the study participants were selected,
enabling us to compare depression screening scores of the
children in the current study who had no missing data
and those with some missing data. There were no statisti-
cally significant differences in mean SMFQ screening
scores between those with and without a DISC child-par-
ent assessment (5.92 vs. 6.29; p = .80), between those with
and without a complete SMFQ-C (5.93 vs. 5.75; p = .92),
or between those with and without a complete SMFQ-P
(5.99 vs. 4.13; p = .13).
Table 1 shows demographic characteristics and SMFQ
scores for children with and without a DISC depressive
disorder diagnosis. There were no statistically significant
differences in sex, race, or age. SMFQ and 1- and 2-
item scores were significantly higher in the students
with a DISC depressive disorder compared to those
without for all reporter versions (p < .001 for all com-
parisons). The SMFQ showed high internal reliability for
both the child and parent version (a = .84 for both).
The correlation between the SMFQ-C and SMFQ-P was
only moderate (r = .29, p < .001).
Validity of the total SMFQ score
Figure 1 shows the ROC curves for the child, parent,
and combined SMFQ. All three versions showed moder-
ate diagnostic accuracy for DISC depression diagnosis
(Table 2). The SMFQ-C and SMFQ-P were very similar
with regard to validity estimates. The SMFQ-C showed
an AUC of 0.73 (95% CI: 0.63-0.84). At a cut point of
four, where sensitivity and specificity most closely inter-
sected, we observed a sensitivity of 0.66, and specificity
of 0.61. The SMFQ-P had an AUC of 0.74 (95% CI:
0.62-0.85), and again, a score of four or more emerged
as the cut point where sensitivity and specificity inter-
sected, corresponding to 0.66 sensitivity, 0.66 specificity.
Of the SMFQ versions, the SMFQ-C+P displayed the
highest AUC (0.86; 95% CI: 0.81-0.91). Graphs of sensi-
tivity and specificity intersected at a cut point of 10 with
0.76 sensitivity, and 0.78 specificity.
Validity of the two-item screen
ROC curves for each version of the two- item screens
are presented in Figure 2. We observed low diagnostic
accuracy for the child-version (AUC = 0.67, 95% CI:
0.56-0.78) (Table 2). Sensitivity and specificity curves
intersected at a cut point of one, yielding a sensitivity of
0.81, and specificity of 0.50. The parent- and combined-
versions showed moderate diagnostic accuracy. The par-
ent version had an AUC of 0.74 (95% CI: 0.63-0.84). A
cut point of one yielded sensitivity of 0.86 and 0.46 spe-
cificity. Combining child and parent two-item screen
scores, we observed an AUC of 0.78 (95% CI: 0.68-0.88),
with 0.77 sensitivity, and 0.58 specificity at a score of
two.
Validity of the one-item screen
Figure 3 shows the ROC curves for the different repor-
ter versions of the one mood-item screen. Both the
child- and parent-report demonstrated low diagnostic
accuracy. By child report, response to the item “I felt
miserable or unhappy” had an AUC of 0.66 (95% CI:
0.54-0.78). Sensitivity and specificity graphs intersected
at a cutoff score of one, where sensitivity was 0.72, and
specificity 0.57. By parent report, the mood item
demonstrated an AUC = 0.65 (95% CI: 0.53-0.76). Sensi-
tivity and specificity again intersected at a cut point of
one, with 0.76 sensitivity and 0.49 specificity. Combining
child and parent scores on the mood item resulted in
moderate diagnostic accuracy (AUC = 0.71, 95% CI:
0.58-83). Sensitivity and specificity graphs intersected at
Table 1 Characteristics of the sample according to DISC
depressive disorder diagnosis
Depressed
(N = 31)
Non-depressed
(N = 476)
Female, n (%) 14 (45.2) 226 (47.8)
Age, mean years (SD) 11.5 (.6) 11.5 (.6)
Race, n (%)
Native American 2 (6.5) 17 (3.6)
Black 9 (29.0) 137 (28.8)
Asian American 1 (3.2) 91 (19.1)
White 19 (61.3) 231 (48.5)
SMFQ version, mean (SD)
Child* 8.2 (6.1) 3.8 (3.6)
Parent* 7.3 (5.8) 3.1 (3.2)
Combined child and parent* 15.9 (7.4) 6.9 (5.5)
2-item version, mean (SD)
Child* 1.3 (1.0) .7 (.8)
Parent* 1.6 (.9) .8 (.8)
Combined* 2.9 (1.4) 1.5 (1.2)
1-item version, mean (SD)
Child* .90 (.60) .51 (.55)
Parent* 1.03 (.60) .60 (.58)
Combined* 1.94 (.81) 1.11 (.88)
* p-value < .001
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a cut point of two, with sensitivity of 0.65 and specificity
of 0.68.
Discussion
As expected, the accuracy of the SMFQ varied depend-
ing upon the version that was used. The most labor-
intensive screening approach produced the best approxi-
mation of a valid depression diagnosis. The combined
child + parent SMFQ yielded an AUC that approached
0.9 while the easier-to-administer one- and two-item
versions demonstrated lower accuracy with diminished
specificity. However, factors other than accuracy may
inform decisions about the choice of a screening tool.
Our study results indicate that under screening condi-
tions where both a parent and child are available to
complete a five-minute questionnaire, administering the
13-item SMFQ to both reporters would yield informa-
tion with the highest sensitivity and specificity. On the
other hand, there may be conditions under which only
the child is available, and time is limited. Under these
circumstances, if screen sensitivity were the primary
concern and the cost of yielding a high number of false
positives was not too great, then administering the one
or two-item screen to children only may be warranted.
Considering the accuracy of these screening tools in
light of context is illustrated using a hypothetical sample
of 500 children that reflects a typical school or other
community setting (Table 3). First, the expected cross-
tabulation of true versus screened diagnoses using the
SMFQ-C+P as a screen was compared to the distribu-
tion yielded when using the SMFQ-C as a screen. Next,
the yield of the one- and two-item child report versions
were compared. Arguably, sensitivity is acceptably high
for three of these four depression screening tools, but
differences in specificity are dramatic. Due to low speci-
ficity, attempts to estimate the prevalence of depression
or screen children on the basis of SMFQ and one- and
two-item screen scores set at “optimal” cut points (as
determined in this study by convergence of highest sen-
sitivity and specificity) would yield markedly inflated
results or many false positives.
Our findings suggest similar accuracy of the child and
parent versions of the SMFQ which is in contrast with
an earlier study conducted by Thapar and McGuffin
[19]. In their community sample of twins that used the
Child and Adolescent Psychiatric Assessment (CAPA)
semi-structured interview as a criterion standard, the
authors found that the SMFQ-C had an AUC of 0.72,
sensitivity of 0.75, and specificity of 0.74, whereas the
SMFQ-P fared substantially better showing high accu-
racy with an AUC of 0.90 and sensitivity and specificity
of 0.86 and 0.87, respectively. The study sample, how-
ever, evaluated children over a wider age range (8 to 16
years). Further, despite administering both child- and
Figure 1 Receiver operating characteristic curves for the full SMFQ against DISC depression diagnosis via child report, parent report,
and combined child and parent report.
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parent-versions of the CAPA, Thapar and McGuffin
only used the parent-version as their criterion standard.
Because child and parent reports of depressive symp-
toms often do not show good agreement, it may not be
surprising that a parent-report screen would show
improvement over a child-report screen when compared
against a diagnosis based on an interview with the par-
ent, only [46].
To expand on the issue of parent-child agreement, the
reliability and accuracy of reporter versions may vary by
age. It is commonly accepted that adolescents are more
accurate reporters of internalizing symptoms than their
parents [47]. However, prior to adolescence, there is
concern about whether children can fully comprehend
and respond reliability to questions about mood and
feelings [48]. Thus, for our sample consisting of sixth
Table 2 Area under the Receiver Operating Characteristic Curve (AUC), sensitivity, and specificity of SMFQ depression
screening methods against the DISC diagnosis of depressive disorder based on combined child and parent report.
Child Report Parent Report Child + Parent Report
Total SMFQ Score
N 499 490 482
Number of cases 31 29 29
AUC (95% confidence interval) 0.73 (0.63-0.84) 0.74 (0.62-0.85) 0.86 (0.81-0.91)
Cut point 4 4 10
Sensitivity 0.66 0.66 0.76
Specificity 0.61 0.66 0.78
SMFQ Mood and Anhedonia Questions
N 507 506 506
Number of cases 31 31 31
AUC (95% confidence interval) 0.67 (0.56-0.78) 0.74 (0.63-0.84) 0.78 (0.68-0.88)
Cut point 1 1 2
Sensitivity 0.81 0.86 0.77
Specificity 0.50 0.46 0.58
SMFQ Mood Question alone
N 507 506 506
Number of cases 31 31 31
AUC (95% confidence interval) 0.66 (0.54-0.78) 0.65 (0.53-0.76) 0.71 (0.58-0.83)
Cut point 1 1 2
Sensitivity 0.72 0.76 0.65
Specificity 0.57 0.49 0.68
Figure 2 Receiver operating curves for the two-item screen against DISC depression diagnosis via child report, parent report, and
combined child and parent report.
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grade students (children making the transition to ado-
lescence) the similar validity estimates for child and par-
ent reports that we observed may be in line with this
notion.
Consistent with the study conducted by Angold et al.
as well as previous studies examining the validity of the
full MFQ, we found that of the three SMFQ versions
(child, parent, or combined) the SMFQ-C+P scores per-
formed the best [13,14]. However, our SMFQ-C validity
was lower than that reported by Angold et al., who
found a sensitivity of 0.60 and a specificity of 0.85 at a
cutoff of eight. Our most acceptable cutoff was four,
and at this lower cut point our observed sensitivity was
similar to that of Angold’s group, but our specificity was
much worse (0.61). There were notable differences
between the current study and the Angold study that
may contribute to the contrasting findings. First, chil-
dren in the Angold study were recruited from pediatric
clinics where a higher prevalence of illness would be
expected, while participants in our study were public
middle school students. Second, Angold et al. studied a
sample of children with a wider and younger age range,
6 to 11 years. Finally, the relevant period for the criter-
ion standard in their study was 1-year while we used a
DISC diagnosis based on symptoms present during the
previous one month.
For comparison, we conducted a post-hoc analysis
also examining the accuracy of the full 33-item MFQ
among the somewhat smaller sample of children who
were administered the full MFQ. Interestingly, we found
that the MFQ yielded comparable (and, in the case of
the child report, even somewhat lower) AUC estimates
than their corresponding reporter versions. We observed
an AUC of 0.70 for the child, 0.77 for the parent, and
0.85 for the child+parent versions. It is possible that the
additional items on the MFQ do not significantly
improve diagnostic accuracy for depression beyond
those found on the 13-item SMFQ. Because of the little
or no loss of accuracy and its reduced size compared to
the full MFQ, the SMFQ may be a more desirable
choice for screening purposes.
In contrast with studies in adult populations, the pre-
sent study found that the psychometric properties of the
one- and two-item screens are not as desirable as those
Figure 3 Receiver operating curves for the one-item screen against DISC depression diagnosis via child report, parent report, and
combined child and parent report.
Table 3 Results from hypothetical screening program
with 500 adolescent participants, prevalence of
depression = 6/100.
Combined 13-item SMFQ Child 13-item SMFQ
True + True - True + True -
Screen + 23 103 Screen + 20 183
Screen - 7 367 Screen - 10 287
True + True - True + True -
Screen + 24 235 Screen + 22 202
Screen - 6 235 Screen - 8 268
Rhew et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:8
http://www.capmh.com/content/4/1/8
Page 8 of 11
of the full SMFQ [20-22]. For example, in the one-item
screen, 32% of children who do not have a depressive
disorder would screen positive by combined child-parent
report, versus 22% in the full SMFQ-C+P. While the dif-
ference in AUCs between the three different screening
methods could not be directly tested due to overlapping
items, a noticeable decline in AUC was observed from
the full 13-item instrument to the brief one- and two-
item screens. Despite this decline, the possible utility of
very brief screens cannot be discounted. The two-item
screen still showed moderate accuracy for the parent-
and combined-versions, and the one-item combined-ver-
sion also showed moderate accuracy. Further studies
using other types of very brief screens with more speci-
fic language about duration and severity of the symptom
may be useful.
Examination of screens with additional items may be
useful. Again, we selected items from the SMFQ a priori
based on criteria necessary to establish a depression
diagnosis and other research suggesting the stability of
the items in depressed youth throughout childhood
[30,31]. There is some research to suggest that cognitive
features may discriminate well for a latent depression
construct [49]. Future research could examine whether
addition of one or two of such cognitive features to a
brief screen could improve accuracy vis a vis depression
diagnosis.
This study has several limitations. Because of the
restricted age range (sixth graders ages 10 to 13 years),
findings from this young adolescent sample may have
limited generalizability to children in earlier or later
stages of childhood and adolescence. It should also be
noted that this study sample is on the younger age
range of the spectrum for the recommendation for
screening for depression by the US Preventive Services
Task Force because there is little evidence to suggest
that standard treatments are effective for children under
12 years. All sensitivity and specificity estimates are
based on the same data that were used to derive the
optimal cut point and are likely biased upward. Valida-
tion of these cut points on an independent population
would be useful. Another limitation was the relatively
low level of participation (65% of those randomly
selected) and the differing response rates by race (i.e.
lower percentage of Asian American students consent-
ing). Although sampling weights were applied to
account for differences in race as well as other demo-
graphic characteristics, it is possible that those who
enrolled were not representative of those who did not.
This may further limit external validity. Also, prior
research suggests that participants in adolescent studies
of mental health involving both child and parent report
might be of higher SES than non-participants, which
may affect the period prevalence of depression in the
sample [32,50-52]. However, because we had initial
screening scores for both participants and non-partici-
pants, we were able to compare the SMFQ scores
between groups. The mean SMFQ score in participants
was not significantly different than that of non-partici-
pants (p = 0.7), which suggests that non-participants
were likely comparable to participants in terms of
depression status. There is no indication that more
impaired children were excluded. Furthermore, the
school context as the screening location needs to be
considered when evaluating the accuracy of the SMFQ.
In clinical settings, such as primary care clinics or cer-
tainly in mental health centers, where the prevalence of
depression in the population is higher, the predictive
value of a positive screen will improve. Finally, despite
apparent differences in accuracy among the versions of
the SMFQ that were examined, most confidence inter-
vals for estimates of the AUC overlapped, such that it is
difficult to make definitive between-version distinctions
in validity. Still, the AUC estimates are reflective of
what we would expect to observe across screening
versions.
Conclusions
In this school-based community sample, we found that
the SMFQ shows reasonable psychometric properties for
identifying children in early adolescence with a depres-
sive disorder. However, unlike findings in adult samples,
one- and two-item screens did not bear properties com-
parable to those of the 13-item screening instrument.
Other very brief tools incorporating more specific lan-
guage about timing and severity of functional impair-
ment or including only a few additional items may
prove more suitable. Development of accurate screening
measures for adolescent populations is an important
first step in addressing depression as a public health
problem in our communities. Where appropriate sys-
tems are in place for accurate diagnosis, appropriate
treatment (i.e. psychotherapy) and follow-up, the SMFQ
may be a feasible and useful screening instrument in
these settings because of its relative administrative ease,
as well as its accuracy.
Acknowledgements
This work was supported by a grant from the National Institute of Mental
Health and the National Institute of Drug Abuse R01 MH63711, Ann Vander
Stoep, PI. In addition, Dr. Rhew was supported by grant number T32
HD052462 from the National Institute of Child Health and Human
Development, NIH. We are grateful to Dr. Gretchen Gudmundsen for her
critical feedback on this manuscript and to Nancy Namkung and Sarah
Charlesworth for their assistance with editing.
Author details
1Social Development Research Group, University of Washington, Seattle, WA,
USA. 2Section of Health Services Research, Baylor College of Medicine,
Houston, TX, USA. 3Department of Epidemiology, University of Michigan,
Rhew et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:8
http://www.capmh.com/content/4/1/8
Page 9 of 11
Ann Arbor, MI, USA. 4Seattle Children’s Hospital, Seattle, WA, USA.
5Department of Psychiatry and Behavioral Sciences, University of
Washington, Seattle, WA, USA. 6Department of Epidemiology, University of
Washington, Seattle, WA, USA.
Authors’ contributions
KS, IR and AV contributed to the conceptualization of the study. IR, KS, MT,
and JL were involved with data analyses. AV and EM oversaw the collection
of data. All authors contributed to the writing of the manuscript, and all
read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 23 October 2009
Accepted: 9 February 2010 Published: 9 February 2010
References
1. Fergusson DM, Horwood LJ, Lynskey MT: Prevalence and comorbidity of
DSM-III-R diagnoses in a birth cohort of 15 year olds. J Am Acad Child
Adolesc Psychiatry 1993, 32:1127-1134.
2. Kessler RC, Foster CL, Saunders WB, Stang PE: Social consequences of
psychiatric disorders: I. Educational attainment. American Journal of
Psychiatry 1995, 152:1026-1032.
3. Substance Abuse and Mental Health Services Administration, Office of
Applied Studies: The NSDUH Report: Major Depressive Episode and
Treatment among Adolescents. Rockville, MD 2009.
4. Bardone AM, Moffitt TE, Caspi A, Dickson N, Silva PA: Adult mental health
and social outcomes of adolescent girls with depression and conduct
disorder. Development and Psychopathology 1996, 8:811-829.
5. Lewinsohn PM, Rohde P, Seeley JR, Klein DN, Gotlib IH: Psychosocial
functioning of young adults who have experienced and recovered from
major depressive disorder during adolescence. Journal of Abnormal
Psychology 2003, 112:353-363.
6. Department of Health and Human Services: Mental Health: A Report of
the Surgeon General. 1999.
7. U.S. Preventive Services Task Force: Screening and treatment for Major
Depressive Disorder in children and adolescents: US Preventive Services
Task Force Recommendation Statement. Pediatrics 2009, 123:1223-1228.
8. Kataoka SH, Zhang L, Wells KB: Unmet need for mental health care
among US children: Variation by ethnicity and insurance status. Am J
Psychiatry 2002, 159(9):1548-55.
9. Lahey BB, Flagg EW, Bird HR, Schwab-Stone ME, Canino G, Dulcan MK,
Leaf PJ, Davies M, Brogan D, Bourdon K, Bourdon K, Horwitz SM, Rubio-
Stipec M, Freeman DH, Lichtman JH, Shaffer D, Goodman SH, Narrow WE,
Weissman MM, Kandel DB, Jensen PS, Richters JE, Regier DA: The NIMH
Methods for the Epidemiology of Child and Adolescent Mental
Disorders (MECA) Study: background and methodology. J Am Acad Child
Adolesc Psychiatry 1996, 35:855-864.
10. Kovacs M: The Children’s Depression Inventory. North Tonawanda, NY:
Mental Health Systems 1992.
11. Reynolds W: Reynolds Adolescent Depression Scale Professional Manual.
Odessa, FL: Psychological Assessment Resources 1989.
12. Angold A, Costello EJ: Mood and Feelings Questionnaire (MFQ). Durham:
Developmental Epidemiology Program, Duke University 1987.
13. Angold A, Costello EJ, Messer SC, Pickles A, Winder F, Silver D:
Development of a short questionnaire for use in epidemiological studies
of depression in children and adolescents. International Journal of
Methods in Psychiatric Research 1995, 5:237-249.
14. Daviss WB, Birmaher B, Melhem NA, Axelson DA, Michaels SM, Brent DA:
Criterion validity of the Mood and Feelings Questionnaire for depressive
episodes in clinic and non-clinic subjects. Journal of Child Psychology and
Psychiatry 2006, 47:927-934.
15. Costello EJ, Angold A: Scales to assess child and adolescent depression:
checklists, screens, and nets. J Am Acad Child Adolesc Psychiatry 1988,
27:726-737.
16. Kent L, Vostanis P, Feehan C: Detection of major and minor depression in
children and adolescents: evaluation of the Mood and Feelings
Questionnaire. J Child Psychol Psychiatry 1997, 38:565-573.
17. Wood A, Kroll L, Moore A, Harrington R: Properties of the mood and
feelings questionnaire in adolescent psychiatric outpatients: a research
note. J Child Psychol Psychiatry 1995, 36:327-334.
18. Kuo E, Stoep Vander A, Steward DG: Using the Short Mood and Feelings
Questionnaire to detect depression in detained adolescents. Assessment
2005, 12:374-383.
19. Thapar A, McGuffin P: Validity of the shortened Mood and Feelings
Questionnaire in a community sample of children and adolescents: a
preliminary research note. Psychiatry Res 1998, 81:259-268.
20. Mahoney J, Drinka TJ, Abler R, Gunter-Hunt G, Matthews C, Gravenstein S,
Carnes M: Screening for depression: single question versus GDS. J Am
Geriatr Soc 1994, 42:1006-1008.
21. Spitzer RL, Williams JB, Kroenke K, Linzer M, deGruy FV, Hahn SR, Brody D,
Johnson JG: Utility of a new procedure for diagnosing mental disorders
in primary care. The PRIME-MD 1000 study. Jama 1994, 272:1749-1756.
22. Whooley MA, Avins AL, Miranda J, Browner WS: Case-finding instruments
for depression. Two questions are as good as many. J Gen Intern Med
1997, 12:439-445.
23. Centers for Disease Control and Prevention: Youth Risk Behavior
Surveillance–United States, 2005. Surveillance Summaries, 2006 2006.
24. Brener ND, Kann L, McManus T, Kinchen SA, Sundberg EC, Ross JG:
Reliability of the 1999 youth risk behavior survey questionnaire. J
Adolesc Health 2002, 31:336-342.
25. Messer SC, Angold A, Costello EJ, Loeber R, Van Kammen W, Stouthamer-
Loeber M: Development of a short questionnaire for use in
epidemiological studies of depression in children and adolescents:
Factor composition and structure across development. International
Journal of Methods in Psychiatric Research 1995, 5:251-262.
26. Seattle Public Schools: Data profile: District summary. Seattle Public
Schools ed. Seattle, WA 2004.
27. Achenbach TM, Resorla LA: Manual for the ASEBA School-Age Forms &
Profiles Burlington, VT: University of Vermont 2001.
28. Stoep Vander A, McCauley E, Thompson KA, Kuo ES, Herting JR, Stewart DG,
Anderson CA, Kushner S: Universal screening for emotional stress during
the middle school transition. Journal of Emotional and Behavioral Disorders
2005, 13:213-223.
29. Shaffer D, Fisher P, Lucas C, Comer J: Scoring Manual: Diagnostic
Interview Schedule for Children (DISC-IV). New York: Columbia University
2003.
30. Luby JL, Mrakotsky C, Heffelfinger A, Brown K, Spitznagel E: Characteristics
of depressed preschoolers with and without anhedonia: Evidence for a
melancholic depressive subtype in young children. The American Journal
of Psychiatry 2004, 161:1998-2004.
31. Weiss B, Catron C: The specificity of comorbidity of aggression and
depression in children. Journal of Abnormal and Social Psychology 1994,
22:389-401.
32. Bird HR, Canino G, Rubio-Stipec M, Gould MS, Ribera J, Sesman M,
Woodbury M, Huertas-Goldman S, Pagan A, Sanchez-Lacay A, et al:
Estimates of the prevalence of childhood maladjustment in a
community survey in Puerto Rico. The use of combined measures. Arch
Gen Psychiatry 1988, 45:1120-1126.
33. Pine DS, Cohen P, Johnson JG, Brook JS: Adolescent life events as
predictors of adult depression. J Affect Disord 2002, 68:49-57.
34. Roberts RE, Roberts CR, Xing Y: Rates of DSM-IV psychiatric disorders
among adolescents in a large metropolitan area. J Psychiatr Res 2007,
41:959-967.
35. Shaffer D, Gould MS, Fisher P, Trautman P, Moreau D, Kleinman M, Flory M:
Psychiatric diagnosis in child and adolescent suicide. Arch Gen Psychiatry
1996, 53:339-348.
36. Schwab-Stone ME, Shaffer D, Dulcan MK, Jensen PS, Fisher P, Bird HR,
Goodman SH, Lahey BB, Lichtman JH, Canino G, Rubio-Stipec M, Rae DS:
Criterion validity of the NIMH Diagnostic Interview Schedule for Children
version 2.3 (DISC-2.3). Journal of the American Academy of Child and
Adolescent Psychiatry 1996, 35:878-888.
37. Cawthorpe D: An evaluation of a computer-based psychiatric
assessment: evidence for expanded use. Cyberpsychol Behav 2001,
4:503-510.
38. American Psychiatric Association: Diagnostic and statistical manual of mental
disorders IV Washington, DC: American Psychiatric Association 1994.
Rhew et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:8
http://www.capmh.com/content/4/1/8
Page 10 of 11
39. Kessler RC, Walters EE: Epidemiology of DSM-III-R major depression and
minor depression among adolescents and young adults in the national
comorbidity survey. Depression and Anxiety 1998, 7:3-14.
40. Sihvola E, Keski-Rahkonen A, Dick DM, Pulkkinen L, Rose RJ, Marttunen M,
Kaprio J: Minor depression in adolescence: phenomenology and clinical
correlates. Journal of Affective Disorder 2007, 97:211-218.
41. Cuipers P, Smit F, Oostenbrink J, de Graaf R, Ten Have M, Beekman A:
Economic costs of minor depression: a population-based study. Acta
Psychiatrica Scandinavica 2007, 115:229-236.
42. Keenan K, Hipwell A, Feng X, Babinsk D, Hinze A, Rischall M,
Henneberger A: Subthreshold symptoms of depression in preadolescent
girls are stable and predictive of depressive disorders. Journal of the
American Academy of Child and Adolescent Psychiatry 2008, 47:1433-1442.
43. Fisher PW, Shaffer D, Piancentini JC, Lapkin J, Kafantaris V, Leonard H,
Herzon DB: Sensitivity of the Diagnostic Interview Schedule for Children,
2nd Edition (DISC-2.1) for specific diagnoses of children and
adolescents. Journal of the American Academy of Child and Adolescent
Psychiatry 1993, 666-673.
44. Pianentini J, Shaffer D, Fisher P, Schwab-Stone M, Davies M, Gioia P: The
Diagnostic interview Schedule for Children-Revised Version (DISC-R): III.
Concurrent criterion validity. Journal of the American Academy of Child and
Adolescent Psychiatry 1995, 32:658-665.
45. Henderson AR: Assessing test accuracy and its clinical consequences: a
primer for receiver operating characteristic curve analysis. Ann Clin
Biochem 1993, 30(Pt 6):521-539.
46. Fleming JE, Offord DR: Depression and the Social Environment: Research
and Intervention with Neglected Populations. Childhood Depression
Kingston, Ontario: McGill-Queen’s University PressCappeliez P, Flynn RJ
1993, 12-72.
47. Costello EJ, Angold A: Chaper 2: Developmental epidemiology.
Developmental Psychopathology New York, NY: John Wiley & SonsCicchetti
D, Cohen DJ 1995.
48. Grills AE, Ollendick TH: Issues in parent-child agreement: the case of
structured diagnostic interviews. Clinical Child and Family Psychology
Review 2002, 5:57-83.
49. Sharp C, Goodyer IM, Croudace TJ: The Short Mood and Feelings
Questionnaire (SMFQ): A unidimensional Item Response Theory and
categorical data factor analysis of self-report ratings from a community
sample of 7-through 11-year-old children. Journal of Abnormal Child
Psychology 2006, 34:365-377.
50. Compas BE, Oppedisano G, Connor JK, Gerhardt CA, Hinden BR,
Achenbach TM, Hammen C: Gender differences in depressive symptoms
in adolescence: comparison of national samples of clinically referred
and nonreferred youths. J Consult Clin Psychol 1997, 65:617-626.
51. Reinherz HZ, Giaconia RM, Pakiz B, Silverman AB, Frost AK, Lefkowitz ES:
Psychosocial risks for major depression in late adolescence: a
longitudinal community study. J Am Acad Child Adolesc Psychiatry 1993,
32:1155-1163.
52. Schraedley PK, Gotlib IH, Hayward C: Gender differences in correlates of
depressive symptoms in adolescents. J Adolesc Health 1999, 25:98-108.
doi:10.1186/1753-2000-4-8
Cite this article as: Rhew et al.: Criterion validity of the Short Mood and
Feelings Questionnaire and one- and two-item depression screens in
young adolescents. Child and Adolescent Psychiatry and Mental Health
2010 4:8.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Rhew et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:8
http://www.capmh.com/content/4/1/8
Page 11 of 11
